Lesions of the oral mucous membrane related to endocrine seasons such as menstruation, pregnancy, and the menopause, or to allergic states have usually been described as individual case reports. This paper deals with diagnoses and therapeutics in a group of patients with such lesions, seen in the New Haven Hospital. It presents clinical studies only, except in two instances in which biopsies were made and the results of the histologic examination are included. Bacteriologic investigations were omitted.
throughout the mouth and the visible part of the throat. Physical examination and routine laboratory tests (including B.M.R.) which had been negative previously revealed no abnormal findings at the time of her first visit or subsequently. The teeth also were in good condition.
In view of the time relationship between exacerbations and menses, endocrine therapy was instituted. Treatment with estrogenic hormone orally, in doses of 250,000 International Units per mouth (Menformon, HoffmannLaRoche), brought relief of symptoms within a few days and disappearance of the lesions after two weeks. The further course can be summarized as follows: (1) the lesions could be prevented or kept at a minimum with the above-stated doses of Menformon; (2) temporary withdrawal of this treatment resulted in recurrence; (3) diethyl stilbestrol orally, 0.1 mg. at each dose for ten doses during one cycle, failed to prevent development of lesions; (4) a single intra-muscular injection of Progesterone* (1 mg.) caused an outbreak of lesions in less than 24 hours; (5) while under treatment and after a six-month interval, emotional disturbances were followed by the reappearance of lesions. Subsequently, similar effects of emotional upsets were noted on several occasions, not related to any particular phase of the menstrual cycle. Under the title "Neurotic Ulcers of the Mouth," Sibleyll reported observations on three women which probably represented this type of endocrine disorder.
Since August, 1943, after gradually reducing the dose, this patient has remained asymptomatic without further treatment. Doses of 250,000 International Units by mouth during one cycle are very small. In order to exclude the possibility of suggestive treatment, which seemed extremely remote, placebo was used on two occasions. Each time the lesions recurred.
Case 2. On April 22, 1940, a married woman, aged 26, was seen with a complaint of soreness in her mouth, chiefly of her tongue, which she had had for the past twelve years. She had been anemic for nine years. On questioning, she affirmed that menstruation would aggravate the condition. The patient had given birth to one healthy child, and during the normal pregnancy her oral symptoms had disappeared entirely. They recurred several months after parturition.
Her father was suffering from pernicious anemia, and a younger sister had received anti-anemic therapy for several years. Since the patient and her sister had worked as technicians in clinical microscopy laboratories, they had been adequately investigated and their blood had been examined frequently. The sister's anemia seemed to be identical with the isochromic anemia from which the patient was suffering. Both the patient and her sister had about 3 to 3.5 million red cells per mm.8 with color indices close to 1. The granulocytes were normal in number and percentage. Gastric analysis had shown free hydrochloric acid. Medication with iron and potent liver extracts had failed to affect the anemia in either sister, an observation which would exclude these anemias from the common classification.
Except for the oral lesions and the anemia, physical examinations failed to reveal other disease during and after the patient's visit to this hospital; gastric analysis again showed free hydrochloric acid. The lesions of the tongue as they appeared in April, 1940, are illustrated in Fig. 2 . They improved following intramuscular injections of Progesterone (2 mg. each dose, five injections) during the intermenstrual period. A scheduled excision of a portion of tongue for suspected cancer was postponed on the initiative of the surgeon. A statistically significant increase in red count (to 4.2 million) and hemoglobin was observed. The patient returned to her residence in Canada where this therapy was abandoned. Malignancy was again suspected and radium treatment was administered. In the fall of 1943 the patient entered a hospital in New York City where portions of her tongue and a right cervical lymph node were removed. The microscopic findings again were interpreted as cancer. It seems significant, however, that histologic study of the specimen showed no "invasion or lymph node involvement." It is not intended to imply that this patient did not have cancer. Yet the absence of metastasis from a cancer of the tongue for as long as four years after the disease was first diagnosed would make this case noteworthy. It may be recalled that when the patient was first observed in this clinic there was a widespread involvement of the buccal mucosa as well as of the tongue, and that the patient was free of symiptoms during her pregnancy. Case 3. On October 22, 1941, a single woman, 22 years of age, presented herself because of soreness of her gums which had not been relieved by the removal of a lower left third molar which was incompletely erupted. The condition of her gingivae became worse and the throat was also affected. Questioning revealed that periods of aggravation preceded or coincided with menstruation. The patient stated that she had had "canker-sores" from time to time, and recalled that these occurred during menstruation. She had consulted a laryngologist who treated her oral condition and also her throat. Tonsillectomy was recommended but not carried out. The gingivae and throat were treated with arsphenamine, silver nitrate, and sodium perborate, and she had taken various vitamins.
Family and personal history were non-contributory. Examination was negative except for a generally reddened oral mucosa and (typical Vincent's) ulcerations of the gingivae around the bicuspid and molar teeth in both maxilla and mandible (Fig. 3 ). Oral treatment with estrogenic hormone promptly aggravated the condition. Subsequently, Progesterone was used and improvement followed. After six months, treatment was discontinued; the gingivae have remained normal without relapse to date. Case 4. An observation, similar to Case 3, concerned a single woman, of 35 years, who was first seen on October 1, 1940. The patient stated that soreness of her gums had begun about ten days before, which was twelve days prior to menstruation, and had become progressively worse. She had been afflicted with "canker-sores" during menstruation for as long as she could remember. For several years, she had also noted in the region of the left buttock a group of smarting, macular skin eruptions which she referred to as "herpes." She was certain that this "herpes" appeared one or two days prior to her menses.
There was a general redness of the oral mucosa with several aphthae in the muco-buccal fold, and severe ulcerations (Vincent's) of the gingivae, particularly around the bicuspids and molars. Oxidizing agents had been used as mouth washes with only partial relief. The tongue was normal in size and form, and somewhat coated. There was enlargement and tenderness of the regional lymph nodes. Physical examination showed normal findings.
The oral lesions and skin eruptions both healed following Progesterone treatment. The patient reported a sense of general well-being which was in contrast to the feeling of irritability and tiredness which had preceded her menses previous to this therapy. Total dose given during the second half of the cycle averaged 5 mg.; individual doses were 1 or 2 mg. To date no relapse has occurred, although hormone therapy was discontinued in the spring of 1941.
Case 5. On June 17, 1942, a 25-year-old male was admitted with a complaint of soreness of the mouth and throat which had developed four days prior to admission and had become progressively worse. With similar or identical complaints, this patient had been admitted to the Medical Service of the New Haven Hospital in 1935, 1936, and 1940. The final diagnoses were "Stomatitis, etiology unknown," and after the last admission, also "Dermatitis, cause unknown." During all these admissions, efforts to identify organisms responsible for these lesions had failed. Except for the oral findings, physical examinations were consistently negative. There was no response to treatments with mapharsen given locally and intravenously, sodium perborate as a mouth wash, gentian violet applied topically, and elimination diets. Because of the diagnostic difficulties, a lymph node had been biopsied and, on histologic examination, showed "acute lymphadenitis."
When seen on June 17, 1942, all visi'ble soft tissue structures of the oral cavity and throat were affected by lesions, as illustrated in Figs. 4a and 4b. There was also regional lymph node enlargement and tenderness. No dental defects relevant to his present complaint were noted. The patient, on questioning, recalled eating fresh strawberries on June 13, and that his lesions began to appear on June 14. In view of this observation, it seemed noteworthy that the previous outbreaks had coincided with the strawberry season; consequently he was advised to eliminate strawberries and the lesions healed in about ten days. In August, 1942, as a test, on his own initiative, he ate two strawberries and again developed similar oral lesions.
The absence of commonly occurring allergic manifestations such as urticaria or other skin eruptions and gastro-intestinal disturbances with or without headaches made this observation noteworthy, and probably accounts for the difficulty in diagnosis.
Case 6. Lack of other than oral manifestation of allergy, as in Case 5, delayed diagnosis also in this case. In March, 1940, a 35-year-old farmer was seen who complained of pain in his mouth and throat. He stated that he had suffered this soreness with periods of slight improvement and severe exacerbation almost continuously for ten years. At times, he had been compelled to suibsist on a soft, bland diet and subjected himself to a certain degree of isolation from his family.
The general and oral physical examinations revealed no other defects relevant to his chief complaint. Lesions such as those seen in Figs. 5a and 5b were scattered over the mucous membranes of the lips, tongue, palate, buccal mucosa, and the visible portion of the pharynx.
Elimination diets proved eggs to be the causative agent. Complete recovery in 10 to 14 days followed the omission of eggs from his diet. Two months later, he returned with the same condition and stated that it had recurred a few days prior to this visit. He denied having eiaten eggs. During his next visit, about one week later, he reported that he had been the victim of his wife's curiosity. She had questioned the diagnosis and had decided to do a little experimenting. The forbidden eggs were concealed in a meat ball mixture which was then fed to her unsuspecting husband, whereby she unwittingly became a welcome collaborator in this investigation. No recurrences have developed to date. Case 7. In March, 1944, a 37-year-old married man was referred for biopsy of an oral lesion which his physician suspected might be cancer. This patient complained mildly of pain, brought on chiefly by eating spicy foods. He had first noticed this condition about one and one-half years ago. There were no other symptoms, such as loss of weight or general malaise. Six years ago he had suffered for one year from "psoriasis" on the forehead and legs. The onset and complete disappearance of the skin lesions have remained dbscure. One brother died of leukemia and one sister is suffering from psoriasis.
The most severely affected area, in the middle of the left cheek (Fig. 6 ), was biopsied. The histologic diagnosis was "hyperkeratosis and chronic inflammation." In May, 1944, the patient was skin-tested and found to be allergic to chicken, tomatoes, and oranges, which were then omitted from his diet. While on this elimination regime, his mouth began to feel better but the lesions did not change in appearance.
Except for the oral condition, a physical examination in July, 1944, as well as a complete blood count and urine analysis were negative. The patient was treated with ammonium chloride, 0.5 gm. three times a day, and advised to omit eggs as well as chicken from his diet. Within !a few days after the beginning of this treatment he reported a distinct improvement. Re-examination on August 25 showed considerable healing. The patient stated, however, that his mouth had been even beitter until August 24, after he had eaten duck on August 23.
Case 8. In March, 1942, a 40-year-old single woman was referred because of periodontitis of several years duration. The patient had noticed outspoken premenstrual exacerbation of the gingival soreness, though she was at no time free from pain. Another chief complaint concerned general tiredness which could not be attributed to overwork, habits of living, or emotional disturbances.
The appearance of her gingivae is shown in Fig. 7 . Complete physical examiniation including teeth and oral cavity was otherwise negative. Intramuscular injections of Progesterone were given during ithe second half of the cycle, using five single doses of 1 mg. and only two such doses during the next cycle, without improvement. Treatment with estrogenic hormone failed to improve either gingivitis or general condition. Intensive local therapy was continued with little or no results. Following these disappointing therapeutic efforts, the patient had become more or less resigned to bear her complaint. On October 16, 1943, it was decided to administer ammonium chloride, 0.5 gm. three timtes a day. Within one week both her general condition and that of her gingivae improved markedly and the patient became asymptomatic for the first time while under our observation. When urea was substituted experimentally, symptoms and gingivitis recurred. Re-institution of ammonium treatment again caused disappearance of pain and lesions, which have not recurred to date. Case 9. In August, 1939, a 35-year-old unmarried woman presented herself with a complaint of sore and bleeding gums associated with loosening of her teeth, This condition had been coming on gradually for several years. During this time she had consulted several dentists, who had treated the condition by scaling her teeth and applying other oral hygiene measures including vitamin therapy. The paitient experienced no relief following treatment. Instead, her condition had become increasingly worse. On questioning, she affirmed that periods of aggravation coincided with menstruation.
She had a full complemenit of permanent teeth in moderately good alignment and with a minimal amount of decay. The periodontal tissues were swollen at the gingival margins (Fig. 8) , and in all regions of the dentition there was deep pocket formation. These teeth were markedly -mobile and around them was a considerable discharge of pus from the alveoli.
With the exception of healed pulmonary tuberculosis on the right side, frequent general physical examinations of this patient, including roentgenograms of her chest, were negative. Treatment with estrogenic hormone, Progesterone, glutamic acid hydrochloride, and ammonium chloride did not affect the condition of the periodontium. Intensive local treatment also failed to bring sufficient improvement, and consequently it was necessary to resort to multiple extractions of teeth.
Though this case was interpreted from the very beginning as severe pyorrhea alveolaris, its report is included because aggravation during menstruation suggested the therapeutic efforts described above. It seems noteworthy to report their ineffectiveness in this case.
Case 10. In July, 1942, a 63-year-old man came to the clinic with a complaint of smarting pain in his mouth. According to the patient, the condition had come on gradually over a period of months, and troubled him mostly while eating. Although his remaining teeth were in only fair condition; they did not seem to indicate any causal relationship to his major complaint.
The oral mucosa showed irregular diffused areas of redness and superficial ulceration, showing here and there a whitish coating. Near the middle on the mucosa of the right cheek were two elevated patches of ulceration covered with a fibrinous exudate (Fig. 9) . The physical examination was negative;. gastric analysis revealed achlorhydria, and examination of -the blood showed slight hypochromic anemia.
After five weeks of treatment with glutamic acid hydrochloride, the pain had markedly subsided and the lesions had decreased in size and improved in appearance. About three months later the patient reported further improvement, but has not been available for re-examination since.
All these patients had received accepted local and internal medication prior to the treatment described above. In this study the administration of hormones was restricted to estrogens and Progesterone. Commercially available pituitary extracts were not used because of their uncertain potency and composition. Adolescent patients with normal physical and sexual development were excluded from endocrine therapy. It did not seem justified to risk disturbing their hormonal pattern at such ,an early period of life.
With the exception of Cases 2, 8, and 10, the physical examinations and routine laboratory tests failed to reveal any pathologic conditions other than the oral lesions. There was no evidence of general debility or malnutrition in the group. Unless specifically mentioned, there were no dental defects relevant to the patients' chief complaints.
In taking these case histories, even specific questioning often revealed no more than changes in duration or degree of menstrual flow or in premenstrual breast signs. A time relationship between appearance or increased soreness of the oral lesions anld the occurrence of menses frequently could not be ascertained before the patienits kept daily records. An endocrine correlation, as obvious as in Case 2, in whom pregnancy alleviated signs and symptoms, was rather exceptional. Similarly, the histories do not show that these patients suffered from the conventional manifestations of allergy, such as hay fever, urticaria, or asthma. Of the ten patients presented above, three (Cases 5, 6, and 7) proved to be instances of food allergy with manifestations restricted to the oral cavity. Diagnostic difficulties had arisen chiefly because of the absence of the more common allergic phenomena. These three were men. In women, an allergic tendency can even more easily escape recognition since it may disclose itself only during menstruation. Experimentally, Hansen-Pruss and Raymond3' have demonstrated increases in skin reactivity and circulating allergens during menses. Allergic reactions during menstrual periods were observed clinically by Godel.' In two patients, not presented in detail above, English walnuts and tomatoes were well tolerated throughout the intermenstruum but caused aphthae and gingivitis respectively during the first days of menses.
Of the five patients with endocrine disturbance, three (Cases 1, 3, and 4) responded to treatment with hormones. This response seemed specific: if estrogen improved the condition, Progesterone had untoward effects, and vice versa. The patient (Case 1) who improved following estrogen therapy suffered a recurrence of her lesions within 24 hours after Progesterone had been given. Re-institution of estrogen administration was almost as prompt in its beneficial effect. Conversely, the patient (Case 3) who did well on Progesterone treatment reacted unfavora!bly to estrogen administration.
Doses smaller than required for treatment of definitive endocrine disturbances were found satisfactory. In all cases, the minimal effective dose was sought and used. Furthermore, treatment could be discontinued after periods varying from several months to two years without recurrence of former lesions, to date. Zondek and Bromberg"5 recently have communicated observations oIn endocrine allergy and on the response to small doses of hormones.
Patients with prolonged or heavy menstrual flow, or with outspoken premenstrual pain and swelling of the breasts were thought to require Progesterone; while estrogenic hormone was used in patiients without premenstrual breast signs and normal or scanty menstrual flow. Also, Progesterone seemed indicated when the appearance or exacerbations of lesions preceded the onset of menses by one to three days; estrogenic hormone when the oral lesions appeared five to twelve days prior to the onset of the period. Although such orientation was suggestive of which hormone to use, observation of therapeutic effects ultimately determined the plan of treatment. The general improvement often observed may be less the result of systemic effects of hormonal treatment than the relief associated with disappearance of chronic local irritation.
Stomatitis has been reported to coincide with ulcerative vulvitis.5 7, 9, 10, 12, 13 A cyclical course and improvement following endocrine therapy also have been described. Favorable effects of estrogen administratioin on the oral mucosa were observed by Ziskin'4 and by Collip, Mortimer, and Wright,6 who studied women in menopause. Ziskin concluded that estrogen enhanced resistance to infections of the mouth while "folluetin" had untoward effects. Our observations do not seem to support such strict distinction. Typical Vincent's lesions (Cases 3 and 4) responded favorably to Progesterone treatment after failure of intensive local therapy.
Of the other two patients in the group with endocrine disturbance, Case 2 was noteworthy because of the complete regression of her lesions during pregnancy, and, because several years later, treatment with Progesterone caused improvement. This latter effect, however, was not recorded as a favorable response to endocrine therapy, since the course subsequent to our observation was controversial. The absence of involvement of regilonal lymph nodes in cancer of the tongue of four years duration seemed of singular significance. The severe pyorrhea alveolaris in one patient (Case 9) showed distinct exacerbations during menstrual periods. Factors other than endocrine most likelv constituted the primary cause of the periodontal condition which did not respond to hormonal therapy.
Two patients of this group presented leucoplakia. In Case 7 the diagnosis was confirmed by biopsy; in Case 10 the history and appearance permitted no other definition.
The observation of the subjective and objective improvement following glutamic acid hydrochloride given for achlorhydria in the latter case requires further study. One is reminded here that the embryological and functional unity of the gastro-intestinal tract includes the oral cavity. Functional changes in the stomach and intestinal tract may be associated with oral lesions more often than is recognized or suspected. In such patients, one may be inclined to interpret the lesions as degenerative. A patient's age in itself, however, should not preclude an unprejudiced search for causes of, and adequate treatment for, disorders too often attributed to senility. The improvement of leucoplakia in Case 7 is noteworthy, because it followed treatment with elimination diet and ammonium chloride without local or vitamin treatment. It indicates a relationship between allergy and a lesion histologically characteristic of leucoplakia. Nathanson and Weisberger8 have suggested that the effect of estrogen in leucoplakia-like lesions in women may be the result of lack of estrogen. These authors found estrogen not very effective in xnen; an observation which further supports the possibility of different etiology for manifestations of leucoplakia.
The Vuse of ammonium chloride was suggested by the report of Although the appearance of the oral lesions varied widely, three types generally considered to be morphologically and bacteriologi-cally distinct were found in this group, namely: (1) pyorrhea alveolaris, (2) Vincent's ulcers, and (3) aphthous lesiions. With respect to the first, two unmarried women, both in the fourth decade of life, presented themselves with complaints of soreness and bleeding of the gingivae. In one (Fig. 8) , the gingivae were swollen, cyanotic, and ulcerated at the margins. The other (Fig. 9) had a similar condition, but with deep pocket formation, loosening of the teeth, and pus discharge from the alveoli. In both patients, these conditions had resisted local oral hygienic therapy and both showed exacerbation during menstruation. Marked improvement in the first followed the treatment described in her case history, but little or no improvement could be observed in the other patient. Vincent's ulcers, which stubbornly resisted local treatment in itwo patients and showed exacerbations during menses, responded favorably to treatment with Progesterone. Aphthae, or "canker-sores," associated with menses in women, failed to reappear under treatment with estrogenic su!bstances. In three observations on men, aphthae could be attri(buted to food allergy.
These observations, though limited in nunmber, suggest a variety of causes for lesions which could not be differentiated morphologically. For example, the lesions shown in Fig. 1 were indistinguishable from those in Figs. 6 and 10. In the first instance, treatment with estrogenic hormone was followed by complete relief; in the second, the lesions healed following elimination of eggs from the diet; and the third cleared following administration of glutamic acid hydrochloride. Any combination of allergic, endocrine, degenerative, and bacterial changes may cause lesions. In a given case it may be difficult or impossible to determine which of these factors is dominant, contributory, or possibly irrelevant to a given case. Successful therapy, however, would not necessarily have to include the correction of each of these factors.
In this group of patients, infection did not seem to be a primary cause. This opinion was supported by the histories of these patients who had been previously receiving anti-infectious treatment for a number of years without success, and by the results of the successful therapy. 
